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RESEARCH PROJECT SEGMENT 

Sta te :  ALASKA Name : Spo r t  F i sh  I n v e s t i g a t i o n s  
o f  Alaska 

Study No.: AFS 43 Study T i t l e :  MENDENHALL ANADROMOUS FISH 
REARING PONDS 

Job No.: AFS 43-7 Job T i  tl e: Pond Rearing o f  King and 
Coho Salmon and Coho ~ x o d  
Stock Development 

Pe r i od  Covered: J u l y  1, 1978 t o  June 30, 1979 

In  1978,  experiments conducted a t  t h e  Mendenhall Lakes Salmon Rearing 
F a c i l i t y  were designed t o :  (1) cont inue t h e  eva lua t ion  of r ea r ing  
chinook salmon, Oncorhynchus t s h m y  tscha (Walbaum) , and coho salmon, 
Oncorhynchus k isutch (Walbaum), prev ious ly  r e l ea sed  from t h e  Mendenhall 
Lakes Salmon Rearing F a c i l i t y ;  ( 2 )  compare r e t u r n  r a t e s  o f  pond-reared, 
e s t u a r i n e  pen-reared, and ha tchery- reared  coho smolts  imprinted a t  t h e  
Mendenhall F a c i l i t y ;  and (3) determine t h e  most d e s i r a b l e  brood s tock  of  
coho f o r  use i n  improving t h e  Juneau a r e a  marine s p o r t  f i s h e r y .  

No salmonids were stocked i n  Moose Lake i n  1978, and no na tu ra l ly - r ea red  
srnol t s  were marked o r  enumerated from t h e  f a c i l i t y .  Lake sampling 
conducted i n  J u l y ,  1978, i nd ica t ed  very low numbers o f  n a t u r a l l y - r e a r i n g  
coho . 
In 1978,  10,565 coho smolts  were marked and r e l eased  a t  t h e  Mendenhall 
F a c i l i t y  holding pond from f i s h  r ea red  a t  t h e  F ish  Creek Es tuar ine  
Ilearing F a c i l i t y .  O f  t h e  68,034 Crys t a l  Lake Hatchery r ea red  coho 
qmolts r e l ea sed  a t  t h e  Mendenhall F a c i l i t y  i n  1978, 10,024 were marked 
and used a s  a  con t ro l  f o r  t h e  Fish Creek r ea red  r e l e a s e .  

111 1978, one age 1.4 king salmon re turned  t o  t h e  Mendenhall F a c i l i t y  
frori~ 217,436 smolts r e l ea sed  i n  1974. The t o t a l  r e t u r n  o f  a l l  age 
;:roups t o  t h e  f a c i l i t y  has been 689 king salmon, wi th  381 a d d i t i o n a l  
s t r a y s  having been accounted f o r  i n  t h e  Mendenhall River system. 

Adult r e t u r n s  of  coho i n  1978 were from t h r e e  1977 marked r e l e a s e s  a t  
t h e  Mendenhall F a c i l i t y .  These l o t s  included Moose Lake, Crys t a l  Lake 
Ilatchery, and Fish Creek F a c i l i t y  r ea red  coho smol t s ,  t o t a l i n g  39,110 
f i s l l .  In  1977, jack (precocious male) r e t u r n s  from t h i s  group t o t a l e d  
129 f i s h .  In 1978, only t h r e e  a d u l t s  were c a l c u l a t e d  t o  have been 
caught i n  t h e  s p o r t  f i s h e r y ,  84 i n  t h e  commercial f i s h e r y ,  and 2 5  a d u l t s  
re turned  t o  t h e  Elendenhall F a c i l i t y .  The mean smol t - to-adul t  su rv iva l  
was 0 .28%.  Only t h e  Moose Lake l o t  appeared i n  t h e  s p o r t  f i s h e r y ,  but  



no s i g n i f i c a n t  d i f f e r ences  appeared between l o t s .  Smolt- to-adul t  r e t u r n s  
have decreased from 9.83% f o r  t h e  1972 brood year  t o  0,28% f o r  t h e  1975 
brood year .  During t h i s  same pe r iod ,  t h e  composition o f  jacks has 
increased from 7.12% t o  54.39% of  t h e  r e t u r n s .  

No eggs were taken from coho r e tu rn ing  i n  1978, a s  t hese  s tocks  were not 
being continued a t  Crys t a l  Lake Hatchery i n  an e f f o r t  t o  e l imina te  
b a c t e r i a l  kidney d i sease  ( B K D ) .  

Se l ec t ion  of  a  p o t e n t i a l  brood s tock  i n  1978 was der ived  using catch 
da t a  eva lua t ing  coded wire tagged coho from 16 sepa ra t e  wild s tocks .  As 
i n  1977, Moose Lake r ea red  coho were t h e  most d e s i r a b l e  f o r  Mendenhall 
F a c i l i t y  r e l e a s e ,  while Auke Lake r ea red  coho con t r ibu ted  heavies t  t o  
t hc  spo r t  f i s h e r y  but  had t h e  l a t e s t  r e t u r n s .  The Speel Lake r e t u r n s  
were s e l e c t e d  a s  t h e  most d e s i r a b l e  wild s tock ,  based on t h e  very e a r l y  
r e tu rns ,  heav ie s t  con t r ibu t ion  t o  t h e  commercial t r o l l  f i s h e r y  and 
potential e a r l y  r e t u r n  t o  t h e  Juneau Area s p o r t  f i s h e r y .  

BAC KGIIOUND 

A declining ca tch  r a t e  o f  salmon i n  t h e  Juneau a r e a  s p o r t  f i s h e r y  prompted 
t h e  Spor t  Fish Div is ion  t o  s tudy t h e  f e a s i b i l i t y  o f  providing add i t i ona l  
salmon f o r  t h e  f i s h e r y  by pond-rearing salmon i n  e x i s t i n g  lakes  i n  t h e  
Mendenhall Val ley no r th  of  Juneau. The p r o j e c t  was f i r s t  envisioned i n  
1968. The p o t e n t i a l  r ea r ing  lakes  were s i t u a t e d  on Fores t  Serv ice  land,  
so 3 coopera t ive  agreement between the  Department of  Fish and Game and 
t h e  U.S. Fores t  Serv ice  was w r i t t e n  and t h e  Mendenhall Salmon Rearing 
F a c i l i t y  was begun. Both agencies  p a r t i c i p a t e d  i n  t h e  o r i g i n a l  planning 
and engineering of  t h e  f a c i l i t y .  These p lans  c a l l e d  f o r  t h e  pond- 
rcar ing  of  chinook and coho f r y  t o  t h e  smolt s t a g e  i n  t h r e e  l akes .  'I'he 
l oca t ion  o f  t h e  Mendenhall F a c i l i t y  is  shown i n  Figures  1 and 2 .  

Cap i t a l  improvement cons t ruc t ion  began i n  1972 and included dredging of 
one lake ,  cons t ruc t ing  a  holding pond, and dredging channels l i nk ing  t h c  
lakes t o  a common o u t l e t .  Several  d ikes ,  concre te  con t ro l  s t r u c t u r e s ,  
and two roads were a l s o  cons t ruc ted .  Salmon f r y  were f i r s t  p lan ted  in  
Norton, Dredge and Moose lakes  i n  1973. 

During t h e  f i r s t  year  of ope ra t ion ,  engineering problems were encountered 
which precluded f u r t h e r  use o f  Dredge and Norton lakes  f o r  r e a r i n g .  The 
o u t l e t  con t ro l  s t r u c t u r e  and d ikes  a t  Dredge Lake were inadequate  and 
frequent  washouts allowed r e a r i n g  f i s h  t o  escape. For f u t u r e  use as  a  
r ea r ing  lake ,  t h e  i n l e t  and o u t l e t  d ikes  and con t ro l  s t r u c t u r e s  would 
r equ i r e  replacement and t h e  lake  would have t o  be scu lp tu red  t o  f a c i l i t a t e  
s e in ing .  A t  Norton Lake t h e r e  was i n s u f f i c i e n t  flow from t h e  o u t l e t  t o  
a t t r a c t  salmon smolts  and t h e  l ake  was unsu i t ab l e  f o r  s e in ing .  Fur ther  
use of Norton Lake would r e q u i r e  s cu lp tu r ing  and modi f ica t ion  o f  t h e  
o u t l e t  channel.  The flow from Moose Lake, where t h e  o r i g i n a l  o u t l e t  
s t r u c t u r e  was s i t u a t e d ,  was a l s o  inadequate  t o  a t t r a c t  salmon smolts .  
Ilowcver, access  around t h e  l ake  was good and t h e  lake  could be se ined  
~ ~ f t e r  lowering t h e  water  l e v e l  by pumping. I t  was decided t o  reduce t h e  
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scope of  t h e  r ea r ing  f a c i l i t y  and t o  determine i t s  usefu lness  through 
the  r ea r ing  o f  f i s h  i n  Moose Lake only.  I f  t h e  p r o j e c t  was determined 
t o  be v i ab le  and monies were a v a i l a b l e ,  Norton and Dredge lakes  would be 
put  i n t o  product ion.  

During the  f i r s t  year  of f i s h  r ea r ing  opera t ions  (1973), e f f o r t  was 
d i r e c t e d  toward determining t h e  f e a s i b i l i t y  of  producing salmon smolts 
by pond-rearing methods i n  Norton, Dredge and Moose lakes  (Bethers ,  
1974). During summer months, r e a r i n g  f i s h  were f ed  two o r  t h r e e  t imes 
d a i l y  with commercial dry f i s h  food, and during win te r  months, t h e  lakes  
were ae ra t ed  t o  maintain d isso lved  oxygen l e v e l s .  

In  May of  1974, a  t o t a l  o f  81,425 coho smolts  were r e l ea sed  from Norton 
and Dredge l akes ,  and 93,129 chinook salmon smolts were r e l ea sed  from 
Moose Lake. Smolts were produced from 45.5% of  t h e  f r y  p l an ted  i n  
Norton Lake and 60.9% o f  t h e  f r y  p l an ted  i n  Moose Lake. Dredge Lake 
could not  be eva lua ted  because o f  unknown f i s h  l o s s e s  during washouts 
(Bethers ,  1975). 

Moose Lake was res tocked  with r e a r i n g  coho on September 16, 1974. These 
f i s h  were o f  two d i f f e r e n t  s i z e s ,  109,500 a t  8 3  kg (183 lb )  and 99,985 
a t  36.3 kg (80 lb)  and averaged 57.6 kg (127 lb )  a f t e r  two days mixing 
i n  t h e  lake. In  May, 1975, only 10,167 coho were found surv iv ing  i n  
bloose Lake. The low s u r v i v a l  could have been due t o  s t r e s s - r e l a t e d  
d i sease  and/or added preda t ion  due i n  p a r t  t o  t h e  increased  s tocking  
d e n s i t i e s .  No s i g n i f i c a n t  overwinter  a e r a t i o n  f a i l u r e s  occurred.  

During 1975, s t u d i e s  were designed t o  compare growth and s u r v i v a l  of  
coho r ea red  i n  Moose Lake with coho r ea red  i n  f reshwater  pens, and t o  
compare a d u l t  r e t u r n s  from pond-reared smolts  with r e t u r n s  from hatchery-  
r ea red  smolts  imprinted t o  t h e  Mendenhall F a c i l i t y  (Bethers ,  1976). I t  
was determined t h a t  f i s h  growth i n  Moose Lake was g r e a t e r  than growth o f  
f i s h  r ea red  i n  pens. However, t o t a l  s u r v i v a l  was g r e a t e r  i n  pens than  
i n  Moose Lake. 

T h e  overwinter ing c a p a b i l i t y  o f  Moose Lake has no t  been f u l l y  determined, 
b u t  i t  i s  bel ieved t o  be a  f a c t o r  t h a t  could prevent  t h e  Mendenhall 
F a c i l i t y  from becoming a  "production" f a c i l i t y .  By 1976 it was suggested 
t h a t  Moose Lake could b e s t  be used f o r  f reshwater  r e a r i n g  o f  coho f r y  
des t ined  f o r  t h e  Fish Creek Sa l twa te r  Rearing F a c i l i t y .  By using Moose 
Lake a s  a  f reshwater  "prepping" s t a t i o n  f o r  f i s h  des t ined  f o r  t h e  s a l t w a t e r  
f a c i l i t y ,  it was hoped t h a t  t h e  maximum number o f  l o c a l l y  r ea red  coho 
smolts could be r e l ea sed  f o r  t h e  f i s h e r i e s .  In  1976, 545,000 coho f r y  
were p l an ted  i n  Moose Lake and i n  l a t e  summer, 99,439 o f  t h e s e  were 
se ined  and t r a n s f e r r e d  t o  t h e  Fish Creek Es tuar ine  Rearing F a c i l i t y  f o r  
overwinter  r ea r ing  (Bethers ,  1977). 

Adult r e tu rns  of coho and king salmon have been recorded a t  t h e  Mendenhall 
Fac i l i t y , f rom s t r a y s  i n  spawning streams i n  t h e  Mendenhall River  system 
and fro111 marked f i s h  recovered i n  t h e  l o c a l  s p o r t  and commercial f i s h e r y  
sampling. To ta l  a d u l t  coho salmon r e t u r n s  (excluding jacks) were ca l cu la t ed  
t o  be 8,008 i n  1975, 4,663 i n  1976 and 1,277 i n  1977. Cont r ibut ion  of 



~ a c k s  and a d u l t s  t o  t h e  l o c a l  s p o r t  f i s h e r y  has not  been s i g n i f i c a n t  due 
to a  combination o f  l a t e  r e t u r n s ,  non-b i t ing  f i s h ,  and g l a c i a l  condi t ions  
i n  Mendenhall River,  which precludes a  f reshwater  f i s h e r y .  To ta l  a d u l t  
king salmon r e t u r n s  from t h e  1974 r e l e a s e  o f  king salmon have been 1,131 
fish, which inc ludes  381 s t r a y s  t o  o t h e r  t r i b u t a r i e s  o f  Mendenhall 
R i v e r ,  (but does not  inc lude  recover ies  i n  t h e  commercial f i s h e r y ) .  
Contr ibut ion t o  t h e  l o c a l  s p o r t  f i s h e r y  has not  been s i g n i f i c a n t ,  being 
n c a l c u l a t e d  40 f i s h  i.n 1976 and 2 2  f i s h  i n  1977. 

I t  was decided t h a t  i n  1977 t h i s  p r o j e c t  should cease a r t i f i c i a l  rear ing  
o f  t h e  Mendenhall s tock  of  coho a t  t h e  f a c i l i t y  and should begin an 
eva lua t ion  o f  s eve ra l  wild s tocks  of  coho t h a t  t h e  Department had coded 
wire tagged. By comparing recovery da t e s  of  s tocks  i n  t h e  Juneau a r e a ,  
t h e  one t h a t  spent  t h e  most time a v a i l a b l e  t o  t h e  l o c a l  f i s h e r i e s  would 
bc more s u i t a b l e  f o r  p o t e n t i a l  use a t  t h e  r e a r i n g  f a c i l i t y  than t h e  
present  s tock .  

I n  1377, t h i s  program inspec ted  approximately 62,100 commercially caught 
coho (55% of t h e  Juneau a r e a  t r o l l  ca t ch ) .  A t o t a l  o f  71 coho were 
recovered from one wild s tock  (Auke Lake) and from Mendenhall Lakes and 
Fish Creek r ea r ing  f a c i l i t i e s .  Data c o l l e c t e d  i n  1977 ind ica t ed  t h a t  
Mendenhall s tock  coho r e l eased  from t h e  Mendenhall F a c i l i t y  was t h e  
e a r l i e s t  o f  t h e  t h r e e  s tocks  t o  e n t e r  t h e  Juneau a r e a ,  while  t h e  Auke 
Lake  s tock  was t h e  l a t e s t  (Bethers ,  1978). 

S c i e n t i f i c  and common names of  a l l  spec i e s  mentioned i n  t h i s  r e p o r t  a r e  
l i s t e d  i n  Table 1. 

I .  r i n a l  s e l e c t i o n  of  t h e  most d e s i r a b l e  brood s tock  should be made only 
a f t e r  t h e  1979 r e t u r n s  a r e  eva lua ted ,  a s  s eve ra l  addi tona l  wild s tocks  
have y e t  t o  be considered.  

2 .  Brood s tock  s e l e c t i o n  should cont inue t o  be based on t h e  g r e a t e s t  
con t r ibu t ion  and t h e  e a r l i e s t  mean capture  da t e  i n  t h e  s p o r t  and 
commercial t r o l l  f i s h e r i e s .  

3.  The Mendenhall F a c i l i t y  should be used f o r  t h e  r e a r i n g  of  only coho 
salmon, and t h i s  r ea r ing  should be  confined t o  Moose Lake. Use o f  
t he  o t h e r  lakes  f o r  a  r e s i d e n t  "put-and-take" f i s h e r y  o r  f o r  r ea r ing  
o f  anadromous runs of  Dolly Varden o r  c u t t h r o a t  t r o u t  should be 
j nves t iga ted .  

'4. A l l  r e a r ing  and I~rood s tock  maintenance-related a c t i v i t i e s  a t  t h e  
Mendenhall F a c i l i t y  should be conducted by t h e  Divis ion o f  F i s h e r i e s ,  
I l chab i l i t a t i on ,  Enhancement and Development. 



Table 1. List of Common Names and Scientific Names. 

-- 

Common Name Scientific Name and Author 

Chinook salmon Oncorhzjnchus tshawy tscha (Walbaum) 

coho salmon Oncorhzjnchus k isutch (Wal baum) 

Dolly Varden Salve Zinus maZma (Walbaum) 

Cutthroat trout SaZmo cZarki Richardson 



1 .  Evaluat ion of  r e t u r n s  o f  coho salmon previous ly  r e l ea sed  from t h e  
f a c i l i t y  should be continued. 

2 .  A comparison of a v a i l a b i l i t y  of  r e tu rn ing  a d u l t  coho t o  t h e  l o c a l  
f i s h e r i e s  should be determined Setween smolts r e l ea sed  i n t o  f r e sh  
water and smolts r e l ea sed  d i r e c t l y  i n t o  s a l t  water .  

5 .  S tudies  should be designed t o  determine techniques of  i nc reas ing  
r e tu rn ing  a d u l t  coho a v a i l a b i l i t y  and con t r ibu t ion  t o  t h e  l o c a l  
f i s h e r i e s  through s e l e c t i o n  o f  brood s tock ,  t ime of  r e l e a s e ,  and 
var ious  s a l t w a t e r  r ea r ing  s t r a t e g i e s .  

1. '1'0 cont inue eva lua t ion  o f  r ea r ing  king and coho salmon 
previous ly  r e l ea sed  from t h e  Mendenhall F a c i l i t y .  

2 .  Determine t h e  most d e s i r a b l e  brood s tock  of  coho f o r  
use i n  improving t h e  Juneau a r e a  marine s p o r t  f i s h e r y .  

3.  Determine f e a s i b i l i t y  of  impr in t ing  coho smolts t o  t h e  
Mendenhall F a c i l i t y  t h a t  have been r ea red  i n  s a l t w a t e r  
pens. 

TECHNIQUES USED 

I n  1978, no enumeration o r  marking was conducted f o r  na tu ra l ly - r ea red  
Moose Lake coho smolts.  These f i s h  were allowed t o  out-migrate  on t h e i r  
own v o l i t i o n .  

I n  1978, experiments were conducted i n  cooperat ion with t h e  Fish Creek 
I :s tuar ine Rearing F a c i l i t y  opera ted  by t h e  Divis ion o f  F i s h e r i e s ,  
I ~ c h a b i l i t a t i o n ,  Enhancement and Development near  t h e  mouth o f  t h e  
Mcndenhall River ,  Coho smolts which had been pond-reared a t  t h e  Menden- 
h a l l  F a c i l i t y  i n  t h e  summer of  1977 were t r a n s f e r r e d  t o  t h e  e s t u a r i n e  
r ea r ing  f a c i l i t y  f o r  overwinter ing and r e l e a s e  i n  sp r ing ,  1978. One l o t  
of  coho smolts t h a t  overwintered a t  t h e  Fish Creek F a c i l i t y  was t r a n s f e r r e d  
hack t o  t h e  Mendenhall F a c i l i t y  i n  May o f  1978 f o r  secondary imprint ing 
n n ~ l  r e l ea se .  A s i m i l a r - s i z e d  l o t  o f  Crys t a l  Lake Hatchery reared  coho 
w a s  r c l ea sed  on t h e  same d a t e  a t  t h e  Mendenhall F a c i l i t y .  

A l l  l o t s  o f  coho r e l e a s e s  were adipose c l ipped  and coded wire  tagged a t  
Fish Creek Es tuar ine  Rearing F a c i l i t y  o r  Crys t a l  Lake Hatchery p r i o r  t o  
re lease .  Subsequent r e l ea sed  l o t s  were t r e a t e d  and handled a s  much 
a l i k e  a s  poss ib l e .  The Mendenhall F a c i l i t y  holding pond was used as  a 
r e l e a s e  s i t e  f o r  t hese  groups of  smol t s ,  with f r e e  access  t o  Mendenhall 
l i ivcr ,  



Figure  3 .  Wendenhall Lakes Salmon Rearing F a c i l i t y  
Alaska Department o f  F i sh  and Game 
Spor t  F i s h  Div i s ion .  



Contr ibut ion  o f  p a s t  r e l e a s e s  from t h e  Mendenhall F a c i l i t y  t o  t h e  s p o r t  
and commercial f i s h e r i e s  was determined from d a t a  c o l l e c t e d  by two o t h e r  
S t a t e  p r o j e c t s ,  The Department's Commercial F i she r i e s  t a g  recovery 
progrrin was used t o  recover  marked f i s h  from t h e  Southeast  Alaska 
comn~ercial t r o l l  catch (Davis, 1978).  Juneau c r e e l  census conducted 
under Sport  Fish Ilarvest S tudies  was used t o  recover  marked f i s h  from 
tf lc .Juneau a r e a  s a l t w a t e r  s p o r t  ca tch  (Robards 1977, 1978). 

Beginning J u l y  3, 1978, a supplemental s p o r t  f i s h e r y  c r e e l  census was 
conducted t o  look f o r  marked salmon which might be missed during r e g u l a r  
cens us opera t ion  (Marriot t  and Jones ,  1979) . High-use docks were 
covercd during weekends missed by t h e  r e g u l a r  census and during weekend 
af ternoons when t h e  r e g u l a r  census occurred during a morning s t ra tum.  
Nearly f u l l  coverage occurred f o r  f i s h  en tered  i n  t h e  Golden North 
Salmon Derby with,  96.7% o f  t h e  va l ida t ed  fishermen being checked f o r  
f i s h  taken home. Marked f i s h  recover ies  during t h e  r egu la r  survey were 
expanded f o r  coverage; whereas, vol-untary, supplemental and derby recovered 
marks were added t o  t h e  t o t a l  bu t  not  expanded. 

!\I] iruiligrant t r a p  was maintained i n  t h e  o u t l e t  o f  t h e  holding pond t o  
capture  a d u l t  salmon r e tu rn ing  t o  t h e  f a c i l i t y .  This  t r a p  was checked 
d a i l y  during t h e  pe r iod  o f  r e t u r n s .  Adipose marked a d u l t s  were k i l l e d ,  
length measurements and s c a l e  samples taken,  and t h e  heads re turned  t o  
t h e  l ab  f o r  t ag  removal. Unmarked salmon and jacks were allowed access  
t o  the  holding pond. The i n l e t  s t r u c t u r e s  t o  t h e  holding pond were 
.-;creelled o f f  t o  prevent  access  t o  a l l  s i z e s  of  salmon i n t o  Moose and 
Uredge lakes .  A t  t he  end of  t h e  spawning migra t ion ,  t h e  holding pond 
was seined and a l l  marked jacks were kept  f o r  t a g  recovery,  and a l l  
remaining unmarked salmon and a l l  t r o u t  and char  were allowed access  
into Moose and Dredge lakes .  

1970 Brood Coho Smolt Releases 

On May 3,  1978, smolts from t h e  1976 brood yea r  Mendenhall s tock  of  
coho, which had been r ea red  f o r  one year  a t  t h e  Crys t a l  Lake Hatchery, 
werc r e l ea sed  a s  smolts  i n t o  t h e  holding pond o f  t h e  Mendenhall F a c i l i t y  
(F ig .  3 ) .  A t o t a l  of  68,034 smolts  of mean length  105 mm, mean weight 
15 .4  kg (34 l b )  were r e l ea sed ,  and o f  t h i s  l o t ,  10,024 had been marked 
with CWT 4-18-14. On t h i s  same da t e ,  10,565 smolts  from t h e  Fish 
Crceh Es tuar ine  Rearing F a c i l i t y  were a l s o  r e l ea sed  i n t o  t h e  holding 
pond. This  group was of  1976 brood year  coho hatched a t  t h e  Crys t a l  
Lake Hatchery from Mendenhall eggs. These f i s h  had been t r a n s f e r r e d  t o  
t h e  Fish Creek F a c i l i t y  a s  f r y  i n  1977, overwintered i n  t h e  e s t u a r i n e  
pens and marked with CWT 4-18-54. This  was one o f  s eve ra l  s i m i l a r  s i z e d  
groups o f  coho r e l eased  from t h e  Fish Creek F a c i l i t y .  The CWT 4-18-14 
group (mentioned above) r e l ea sed  on t h i s  same d a t e  was planned a s  a 
coritrol group f o r  comparing f u t u r e  s u r v i v a l  r a t e s  and con t r ibu t ions  t o  
various f i s h e r i e s .  The 1978 smolt r e l e a s e s  were t h e  f i f t h  consecut ive 
I c,lr o f  coho smolt r e l e a s e s  from t h e  Mendenhall F a c i l i t y  (Table 2)  . 



Table 2 .  blendenhall F a c i l i t y  coho salmon r e l e a s e  and r e t u r n  d a t a  from f i v e  brood yea r s .  

PLANT NUhlBEK NUMBER NON- RELEASE NUMBER J A C K  RETURNS ADULT RETURNS 
SITE DATE STOCKED RELEASED Sb1OLTS SMOLTS DATE SF CF FAC SF C F FAC bL4RKED MARK 

* * * * * *  

1972 

Bl ind Slough 

Bl ind Slough 

Mendenhall 
(Moose Lake) 

d 

1973 

. .A 
Blind Slough 
lrloose Lake 

Bl ind Slough 

B l ind  Slough 

Norton 8/7/73 120,848 80,960 

Dredge 8/7/73 48,896 
35,555 

Dredge 6/7/73 90,000) 
259,744 116,515 

Moose 9/17/74 99,985 
hloose 9/ - /74 109,500 

209,485 10,167 

Holding 
Pond (Crys t a l  Lake reared)  

Holding 
Pond (Crys t a l  Lake r ea red )  

5/23 t o  
SO, 200 6/6/75 

0 0 614 333 901 6,774 
1975 Mendenhall F a c i l i t y  Egg Take 

1,100,000 

9 **** 114 0 **** (54) 
31 0 701 89 1 ,073 3,501 

***** 
1976 Mendenhall F a c i l i t y  Egg Take 

1,008,000 



Table 2 .  [Cor~t . )  Mendeni~all F a c i l i t y  coho salnion r e l e a s e  and r e t u r n  d a t a  from f i v e  brood yea r s .  

PLANT NUMBER NUMBER NON- RELEASE NUMBER JACK RETURNS ADULT RETURNS 
SITE DATE STOCKED RELEASED SMOLTS SMOLTS DATE SF CF FAC SF CF FAC MARKED MARK 

* * * *** 

Moose Lake 

North Pen 

South Pen 

Blind Slough 

1975 

hloose Lake 

C . L .  Hatchery 

Fish  Creek ERF 

Moose 6/75 134,500 

Moose 6/75 10,000 

Moose 6/75 5,000 

Holding 
Pond (Crys t a l  Lake reared)  

Holding 
Pond 

Holding 
Pond 

99,439 [Trans fe r r ed  t o  F i sh  Creek ERF] 

0 0 141 0 10 3 
0 0 397 2 677 598 
1977 Mendenhall F a c i l i t y  Egg Take 

950,000 

!loose Lake Moose 



Table 2 .  (Cont.) Mendenhall F a c i l i t y  coho salinon r e l e a s e  and r e t u r n  d a t a  from f i v e  brood yea r s .  

PLANT NUMBER NUMBER NON- RELEASE NUMBER JACK RETURNS ADULT RETURNS 

SITE DATE STOCKED RELEASED SMOLTS SMOLTS DATE MARKED MARK SF CF FAC SF  CF FAC * ** *** 

t iolding 
Moose Lake Pond 5 / 3 / 7 8  

(Finger l ings  overwinter  a t  F i sh  Creek) 

Blind Slough 5/3/78 

.-..a 

w * Calcula ted  s p o r t  f i s h  ca tch  which inc ludes  
Golden North Salmon Derby 

** Commercial f i s h i n g  ca tch  expanded f o r  
sampling coverage.  

***  Rearing f a c i l i t y  r e t u r n s  inc luding unmarked 
f i s h .  

****  These marks no t  looked f o r  i n  commercial sampling.  

***** Includes 3 , 3 6 5  unmarked a d u l t s  ( d i f f e r e n t i a l  marking m o r t a l i t y ) .  



Or1 Auiy 1 4 ,  1978, Moose Lake was sampled t o  determine i f  smolts r e l ea sed  
i n t o  t h e  holding pond had migrated i n t o  Moose Lake and were spending an 
addi t ior lal  yea r  r ea r ing  i n  f r e sh  water .  F i f t e e n  b a i t e d  minnow t r a p s  
were s e t  i n  Moose Lake f o r  2 1 / 2  hours .  The t o t a l  combined ca tch  from 
thesf: t r a p s  was only two coho salmon (unmarked f i n g e r l i n g s  l e s s  than 70 
'0 mm long) and four  Dolly Varden. I t  was concluded t h a t  no s i g n i f i c a n t  
t i c  ldover o f coho f i n g e r l i n g s  was occurr ing .  

1972  Brood Chinook Returns 

I n  1978, one chinook salmon re turned  t o  t h e  Mendenhall F a c i l i t y  from the  
21 7,438 sinolts r e l ea sed  i n  1974. This  f i s h  was an age 1.4 unmarked 
female ( t o t a l  length 865 mm) and was t h e r e f o r e  c r e d i t e d  t o  t h e  unmarked 
p~1rt1o1-1 of t he  Moose Lake reared  r e l e a s e .  No marked chinook salmon were 
recovered i n  1978 i n  t h e  Juneau a r e a  marine r e c r e a t i o n a l  f i s h e r y .  Not 
~ n c l u d i n g  t h e  s i z e a b l e  number of  s t r a y s  and t h e  unknown con t r ibu t ion  t o  
the  commercial f i s h e r y ,  t h e  t o t a l  smolt- to-adul t  su rv iva l  f o r  t h e  Moose 
Lake r ea red  chinook was 0.61%. This  i s  4.7 t imes h igher  than  su rv iva l  
from thc  Crys t a l  Lake Hatchery r ea red  smolts ,  d e s p i t e  t h e  l a r g e r  s i z e  a t  
r c l c , ~ s e  of  t h e  l a t t e r  group (Table 3 ) .  

1975 Hrood Coho Returns 

Q d u l t  r e tu rns  of  coho salmon i n  1978 were from t h r e e  marked r e l e a s e s  i n  
I977 a t  t he  Mendenhall F a c i l i t y .  Of t h e  6,197 Moose Lake reared  smolts 
r e l ea sed ,  311 est imated 3 were recovered i n  t h e  Juneau a rea  s p o r t  f i s h e r y ,  
31 were es t imated  caught i n  t h e  commercial f i she ry ,  and 10 re turned  t o  
t he  blendenhall F a c i l i t y .  Of t h e  22,816 Crys t a l  Lake Hatchery reared  
srnolts r e l ea sed  a t  t h e  Mendenhall F a c i l i t y  i n  1977, none en tered  t h e  
s p o r t  f i s h e r y ,  4 7  were es t imated  caught i n  t h e  commercially f i s h e r y ,  and 
3 returried t o  t h e  Mendenhall F a c i l i t y .  Of t h e  10,097 Fish Creek Es tuar ine  
l , ~ c i l ~ t y  rc'lred smolts r e l ea sed  a t  t h e  Mendenhall F a c i l i t y ,  none en tered  
t!lix s p o r t  f i s h e r y ,  6 were es t imated  caught i n  t h e  commercial f i s h e r y ,  
and I2  re turned  t o  t h e  f a c i l i t y  (Table 4 ) .  In  a d d i t i o n  t o  t hese  marked 
f i sh ,  40 unmarked coho appeared a t  t h e  f a c i l i t y .  As a l l  1977 smolt 
r c l edses  were marked f i s h ,  t hese  a r e  thought t o  be s t r a y s  from Mendenhall 
K I v e  r spawners . 
L976 Brood Coho Jack Returns 

Kcturns of 1976 brood year  coho appeared as jacks (precocious males) i n  
1378. O f  t h e  10,565 Moose Lake reared ,  Fish Creek F a c i l i t y  overwintered 
s n ~ o l t s  r e l ea sed  a t  t h e  Mendenhall F a c i l i t y  on May 3, 1978, no jacks 
re turned  i n  1978 and none were de t ec t ed  a s  s t r a y s  o r  i n  t h e  s p o r t  o r  
commercial f i s h e r y .  Of t h e  10,024 marked Crys t a l  Lake Hatchery reared  
coho (from a t o t a l  r e l e a s e  of  68,034) r e l ea sed  on May 3, 1978 a t  t h e  
blentlenhall F a c i l i t y ,  7 r e tu rned  t o  t h e  f a c i l i t y  and none were de tec ted  
ds s t r a y s  o r  i n  t h e  s p o r t  o r  commercial f i s h e r y .  The 54 unmarked 
j ' tcks  which re turned  t o  t he  f a c i l i t y  i n  1978 were assumed t o  be from 
tlic unmarked po r t ion  o f  t h i s  r e l e a s e .  One a d d i t i o n a l  adipose marked 
j a c k  w i t h  no wire t a g  a l s o  r e tu rned  t o  t h e  f a c i l i t y  i n  1978. 



Table 3 .  Mendenhall Facility chinook salmon release and return data from 1972 brood year chinook 
released in 1974. 

Brood Date Number Number 
Year Released Marked Released - 

5/23-28/74 = 16.8 g., 108.7 mm 

(Hatched at Crystal Lake Hatchery, 
reared to smolt at Moose Lake. 
Marked with Adipose Clip). 

(Hatched at Crystal Lake Hatchery, 
reared to smolt at hatchery, released 
as smolt from Mendenhall Facility. 
Marked with 1/2 Dorsal Clip). 

TOTAL 163,869 217,438 

Year - 
1974 

1975 

1976 

1977 

1978 

1974 

1975 

1976 

1977 

1978 

Sport 
Catch - 

0 

0 

3 2 

12 

0 - 
44 

0 

0 

8 

10 

0 - 

18 

Escapement 
t 0 

Facility 

Return 
Per 
Year 

4 

0 

158 

404 

1 - 
567 

11 

0 

66 

107 

0 - 
184 

Ac cum. 
Return 

4 

4 

162 

566 

567 

11 

11 

7 7 

184 

184 

Accum. 
Percent 
Return 

0.00 

0.00 

0.17 

0.60 

0.61 

0.00 

0.00 

0.06 

0.13 

0.13 

- - - -  

1976 33 "strays" counted In Mendenhall River tributaries not included in table. 

1977 348 "strays" estimated in Mendenhall River tributaries and two counted in Auke Creek not included 
in table. 



T:tble !. Spor t  and commercial r ecove r i e s  o f  s e l e c t e d  coded wire  tagged s t o c k s  o f  coho salmon from t h e  Juneau a r e a ,  1978. 

Expanded COMMERCIAL TROLL RECOVERIES EXPANDED 
Stock Number Spor t  FOR SAMPLING COVERAGE T o t a l  

(Release S i t e )  Smolts Catch F i sh ing  Sec t ions  Unknown Tagged Tag Return 
[CUT Code] Tagged MeanData  157 116 114 113 112 111 o r o t h e r  Escapement ( % S u r v i v a l )  

MOOSE LAKE 6,197 3 0 0 0 8 5 5 13 10 4 1 
(blendenhall F a c i l i t y )  

[4-16-42] 8/11 Mean d a t e  of c a t c h  8/19 (. 007) 

CRYSTAL LAKE 
(\lendenhall F a c i l i t y )  22,816 0 1 3 11 8 5 19 0 

[4-16-40] ... Mean d a t e  o f  c a t c h  8/30 

MOOSE LAKE 1976 
Fish C r .  E . R . F .  1977 0 0 0 0 0 0 0 6 
(Mendenhall F a c i l i t y )  10,097 . . . Mean d a t e  of c a t c h  9/7 

[4-2-61 

AUKE LAKE 11 0 0 84 8 5 30 113 
(,quke Creek Weir) 3,038 

[4-5-61 8/27 Mean d a t e  of ca t ch  8/23 

SPEEL LAKE 3 0 3 39 108 23 38 325 
('larked a s  f i n ~ e r l i n ~ s  7,535 Mean d a t e  of ca t ch  8 /7  



13rood Stock Evaluat ion 
------ 

I'aramcters being examined f o r  an improved brood s tock  f o r  t h e  Juneau 
, ~ r e a  inc lude :  ( I )  e a r l y  e n t r y  and long a v a i l a b i l i t y  i n  t h e  Juneau a rea  
( s e c t i o n  l l l a  of  F ig .  4)  ; ( 2 )  high smol t - to-adul t  s u r v i v a l ,  ( 3 )  high 
con t r ibu t ion  t o  t h e  s p o r t  and t r o l l  f i s h e r i e s  by remaining i n  a " b i t i n g  
~ o n d l t i o n " ,  1 4 )  e a r l y  r e t u r n  and maturat ion a t  t h e  f a c i l i t y ,  (5) a  low 
incidence of  s t r a y i n g ,  and (6) a  low incidence o f  precocious males. 

I h c  1978 eva lua t ion  of  a  p o t e n t i a l  brood s tock  was from da ta  c o l l e c t e d  
on 1.oded-wire tagged salmon through t h e  Juneau marine c r e e l  census and 
i l lv i s ion  o f  Commercial F i she r i e s  sampling programs. Stocks eva lua ted  

r e t u r n s  from t h e  1977 sniolt r e l e a s e s  of  39,100 coho from t h e  Mendenhall 
i a c i l l t y ,  75,820 coho from t h e  F ish  Creek Es tuar ine  Rearing F a c i l i t y ,  
,lnd 47,997 f i n g e r l i n g s  marked i n  1976 i n  16 sepa ra t e  wild systems i n  
r~o r thc rn  Southeast  Alaska (Table 5 ) .  These f i s h  were marked p r imar i ly  
t o  a s se s s  t h e  commercial f i s h e r y  ha rves t  r a t e s  i n  Icy S t r a i t s ,  bu t  
il,,lr.i,eJ r e tu rns  passing through t h e  Juneau s p o r t  f i s h e r y  could be cxamirlcd 
['or con t r ibu t ion  t o  t h a t  f i s h e r y  and mean da t e  o f  capture .  The Mendenhall 
Y a c ~ l i t y  r e l e a s e s  were compared i n  d e t a i l  with t h e  Auke Lake and Speel 
Lahe n a t u r a l  runs (Table 4 ) .  Of t h e  Mendenhall r e l e a s e s ,  t h e  Moose Lake 
reared coho made t h e  only con t r ibu t ion  t o  t h e  s p o r t  f i s h e r y  and had t h e  
e a r l i e s t  mean capture  da t e  i n  both t h e  s p o r t  and commercial f i s h e r i e s .  
Iuhe Lake coho produced t h e  b e s t  con t r ibu t ion  t o  t h e  s p o r t  f i s h e r y  but  
had a l a t e r  cap ture  da t e  than both t h e  Moose Lake and Speel Lake popula t ions .  
S1'cc.l Lakc produced t h e  b e s t  con t r ibu t ion  t o  t h e  commercial f i s h e r y ,  had 
tllc e a r l i e s t  mean capture  da t e  (2-3 weeks e a r l i e r  than  Auke Lake), and 
f'ish appeared t o  remain i n  s e c t i o n  111 a  over  t h e  longes t  per iod  of  
tirne. On a  percentage b a s i s ,  Auke Lake con t r ibu ted  n ine  times a s  many 
f i s h  t o  t he  s p o r t  f i s h e r y  a s  Speel Lake; however, Speel Lake i s  not  i n  
t h e  cen te r  of  t h e  s p o r t  f i s h e r y ,  and t h e  f i s h  could be expected t o  be 
111 ~ g r a t l n g  more r ap id ly  through t h e  a rea .  Af t e r  cons idera t ion  of  a l l  
parameters,  t h e  Speel Lake system coho were s e l e c t e d  a s  being t h e  most 
s u i t a b l e  s tock  f o r  use i n  Juneau a rea  enhancement. The dec is ion  t o  use 
t h i s  s toch was made e a r l y  enough i n  1978 t o  i n i t i a t e  an egg t ake  a t  t h e  
Spec1 Lake system. However, f i s h  could not  be he ld  a t  t h e  Speel Lake 
weir s i t e  during per iods  of  high water ,  and f i s h  d i d  not  school o f f  t h e  
spdwnlng a reas  i n  concent ra t ions  s u f f i c i e n t  t o  make a  s e in ing  opera t ion  
succes s fu l ,  Unless t h e  1979 sampling favors  a  d i f f e r e n t  system, a t tempts  
h i l l  bc made again t o  secure  eggs from t h i s  s tock  f o r  incubat ion  a t  
l llc Ilcpartment ' s  Snet t isham F a c i l i t y .  

l ' h v  1978 r e t u r n  da t a  f o r  both a d u l t s  and jacks i l l u s t r a t e s  t h e  dec l in ing  
s n ~ o l t - t o - a d u l t  s u r v i v a l  r a t e s  and inc reas ing  percent  o f  jack r e t u r n s  
( T i i b l e  6 ) .  Coho smol t - to-adul t  r e t u r n  r a t i o s  observed i n  most n a t u r a l  
systems a r e  normally a t  l e a s t  l o % ,  and t h i s  percentage i s  t h e  accepted 
s tandard  i n  coho p r e d i c t i o n s .  The 1972 brood yea r  coho demonstrated a  
9.83'0 su rv iva l  r a t e ,  bu t  t h i s  r a t e  has p rog res s ive ly  dec l ined  t o  4 .64%,  
1 ,366 ~jnd 0.28'6 i n  a  tangent  curve approaching 0% (Fig.  5 ) .  A t  t h e  
same time, t h e  percentage of  jacks i n  t h e  r e t u r n  has increased  p rog res s ive ly  



Figure 4 .  Commercial fishing sections of northern Southeast Alaska. 
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Table 5. Summary o f  marked salmon p o t e n t i a l l y  a v a i l a b l e  t o  t h e  Juneau a r e a  marine r e c r e a t i o n a l  f i s h e r y  i n  1978 and 
nlarhcd .;:ilnon r c t u r n s  detec ted  t h r o u g h  c r c e l  census sampling and vo lun ta ry  r e t u r n s .  

Calcula ted  
Year Number To ta l  Marks Con t r ibu t ion  t o  

Species  Releascd Release S i t e  Oiv. Mark - - Marked Release  Sampled Rec rea t iona l  Fishery  * *  

Sockeye 1974 Auke Lake 

Chinook 1974 Elendenhall Lakes (SF) Ad 39,580 93,129 0 
1 / 2 D  124,309 124,309 0 

Pink 1977 Auke Creek (SF) Ad RV 21,000 
Ad LV 21,000 

CWT 
Coho 1977 Mendenhall Lakes (SF) 4-16-42 6,197 6,197 3 

Elendenhall Lakes (FRED) 4-16-40 22,816 22,816 0 
4- 2- 7 10,097 10,097 0 

F i sh  Creek (FRED) 4-16- 4 
4-16- 5 
4-16- 6 
4-16-17 
4-16-39 
4-16-51 
4-16-52 
4-16-53 

Auke Lake (CF) 4- 5- 6 3,038 . . . 7 11 

Taku River (CF) 4-16-43 4,205 ... 4 
4- 16-44 1 ,270 . . . 0 

1976* Berners River (CF) 4- 2-15 10,817 ... 1 1 

Yehring Creek (CF) 4- 3- 1 484 ... 0 0 



Table 5. (Cont.) Summary of marked salmon p o t e n t i a l l y  a v a i l a b l e  t o  t h e  Juneau a rea  marine r e c r e a t i o n a l  f i s h e r y  i n  
1978 and marked salmon r e t u r n s  d e t e c t e d  through c r e e l  census sampling and voluntary  r e t u r n s .  

C a l c u l a t e d  
Year Number T o t a l  Marks C o n t r i b u t i o n  t o  

Species  Released Release S i t e  Div. Mark - - Marked Release  Sampled Kec rea t iona l  F i she ry  **  

CWT 
Coho 1976* MosquitoLake (CF) 4- 3- 2 3,347 ... 0 

Sockeye Creek (CF) 4- 3- 3 3,214 . . . 0 0 

Moose Lake (CF) 4- 3- 4 3,419 ... 1 
4- 3- 5 1 ,251 . . . 0 

Ch i lka t  River (CF) 4- 3- 6 1,019 ... 0 
4- 3- 7 1,503 . . . 0 

Berners River (CF) 4- 3- 8 526 ... 0 0 

Johnson Creek (CF) 4- 3- 9 1,352 ... 0 0 

Speel  Lake (CF) 4- 4-10 7,535 . . 3 

Ch i lka t  Lake (CF) 4- 5- 2 2,985 . . . 0 

L. Chi lkat  River  (CF) 4- 5- 3 3,339 ... 0 
4- 5- 4 1,731 . . . 0 

* Tagged a s  f i n g e r l i n g s ,  expected t o  n a t u r a l l y  out -migra te  i n  1977 a s  2-check smol ts  

* *  Unexpanded r e c o v e r i e s  from Golden North Salmon Derby added t o  r e c o v e r i e s  expanded f o r  c r e e l  census  coverage.  
Sockeye f i s h e r y  expanded sepa ra t e ly .  



Table 6 .  Marine s u r v i v a l  and jack composition o f  f i v e  brood years  o f  coho 
r e l e a s e s  from t h e  Mendenhall F a c i l i t y .  

TOTAL RETURNS SMOLT RETURN SURVIVAL Percent 
Rrood Smolts Jacks  Adults Jacks  Adults Jacks i n  
Year Released Return 



Z 

-- Figure 5. Percentage o f  jacks in  Mendenhall Fac i l i ty  coho re turns .  

BROOD YEAR 

Figure (1. Smo1t:adult survival r a t e s  f o r  4 brood years of coho returning 
t o  the Mendenhall Faci 1 i ty . 



from 7.12% t o  54.39%, a l s o  i n  t h e  form o f  a  tangent  curve (Fig.  6 ) .  
'This alarming t r end  has a l s o  been observed a t  t h e  Department's F ish  
C r e e k  Es tuar ine  Rearing F a c i l i t y ,  S t a r r igavan  Es tuar ine  Rearing F a c i l i t y  
and t h e  Blind Slough run a t  t h e  Crys t a l  Lake Hatchery. 

The cause of  t h i s  t r end  cannot be t r aced  t o  increased  ha rves t  r a t e s ,  as  
t hese  a r e  included i n  t h e  r e t u r n  da ta .  With t h e  percentage of jacks 
a l s o  inc reas ing ,  m o r t a l i t y  r a t e  i nc reases  a r e  no t  occurr ing  e n t i r e l y  i n  
the  e a r l y  l i f e  s t ages  but  appear t o  be spread  out  through t h e  e n t i r e  
marine  residency o f  t h e  f i s h .  Bac te r i a l  Kidney Disease (BKD) has appeared 
i n  t i s s u e  samples of  smolts from a l l  brood years  when eggs were incubated 
a t  t h e  Crys t a l  Lake Hatchery, and t h e  one f a c t o r  i n  common with a l l  of 
t hese  f a c i l i t i e s  i s  t h e  incubat ion  o f  eggs a t  t h i s  hatchery,  followed by 
high-densi ty  r ea r ing .  I t  appears t h a t  t h i s  chronic i n f e c t i o n  began i n  
t he  c losed  r e c i r c u l a t i n g  system o f  t h i s  hatchery and has produced s t r e s s -  
r e l a t e d  m o r t a l i t i e s  throughout t h e  l i f e ,  o f  each brood c l a s s  t h a t  has 
been exposed. 

l'tic 1:ish Creek F a c i l i t y  and S ta r r igavan  F a c i l i t y  a r e  being phased out  
and t h e  Crys t a l  Lake Hatchery was temporar i ly  c losed  down i n  e a r l y  1978 
and discont inued f u r t h e r  work with t h e  Blind Slough s tock  o f  coho. The 
blcndenhall F a c i l i t y  has ceased r e a r i n g  coho and tak ing  eggs and i s  being 
continued a t  a  maintenance l e v e l  t o  complete eva lua t ion  of  t h e  1976 
brood year  coho. A t  t h i s  time it appears t h a t  development o f  a  b e t t e r  
brood s tock  and l e s s  crowding ( i n  both t h e  ha tchery  and r ea r ing  a reas )  
w i l l  i nc rease  smolt- to-adul t  s u r v i v a l ;  however, t h e r e  i s  some doubt t h a t  
t h c s e  changes w i l l  l ead  t o  t h e  product ion o f  a  v i a b l e  method o f  increas ing  
s p o r t  catches of  salmon i n  t h e  Juneau a rea .  

I f  t h e  Mendenhall F a c i l i t y  was loca t ed  on a  c l e a r  water  system and 
cxperienced r e t u r n s  s i m i l a r  t o  t h e  8,000+ a d u l t  coho t h a t  re turned  i n  
1975,  a  f reshwater  s p o r t  f i s h e r y  could be developed wi th in  t h e  migra t ion  
route  t o  t h e  f a c i l i t y .  Even under t hese  cond i t i ons ,  t h e  r e tu rn ing  f i s h  
would normally e n t e r  t h e  r i v e r  during pe r iods  o f  heavy r a i n  and f looding 
condi t ions ,  and it i s  doubtful  t h a t  more than  1,000 could be l e g a l l y  
harvested before  they would become too  mature t o  be a t t r a c t i v e  s p o r t  
f'ish. One approach being considered by t h e  FRED Divis ion is  t h e  se lcc t ior l  
o f  an e a r l y  r e tu rn ing  s tock ,  hatchery incubat ion  t o  f r y  s t a g e ,  and low- 
dens i ty  s tocking  i n t o  s c a t t e r e d  non-anadromous lakes  f o r  r ea r ing  under 
n a t u r a l  condi t ions .  This  method w i l l  probably c r e a t e  improved smolt- to-  
a d u l t  s u r v i v a l ;  however, t h e  e f f e c t s  o f  mixing gene t i c  s tocks ,  e f f e c t s  
on n a t u r a l  runs below the  lakes ,  and t h e  genera l  economic v i a b i l i t y  of 
t h i s  approach have y e t  t o  be demonstrated. 
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